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1.1	Intended Readership





This document is intended for Engineers who require technical information on the ING shutter card.





1.2	Purpose





The manual gives a technical description of the ING shutter card and its operation. It provides information for testing and fault finding.





1.3	Conventions and Abbreviations





Abbreviation		Meaning





CCD			Charge Coupled Device


ING			Isaac Newton Group


SDSU			San Diego State University





1.4	Problem Reporting





Operational problems should be reported using the ING fault database. Design problems should be reported to the ING detector group.
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2 Hardware Description of ING shutter card








2.1 Overview


This board forms part of a 19 inch rack that contains the shutter control and card it's corresponding 24V power supply along with the SDSU CCD controller power supply.


This board allows the SDSU CCD controller to drive any of the shutters currently in use at ING. This includes Prontor, Compur and those using Kuhnke solenoids. It also provides for the shutter to be controlled by a test button on the front panel.





2.2 Power


Power to the circuit is provided by a mains powered, rack mounted PK60 24V 2.5A PSU. A switch has been added so that front panel LED is only lit when the switched is depressed.


The 24V is regulated to 5V by U8.





2.3 SDSU and Test button input


Opto-Isolation of the SDSU controller from the shutter card and hence the instrument is provided by the 6N137 opto-isolators U1,2 & 3.


Power for the SDSU side of the opto-isolators is provided by the SDSU controller, this +15V on pins A & B of the 10-6P connector regulated to 5V by U7.


The shutter control signal comes from the SDSU controller via pin C of the 10-6P this is held LOW to open the shutter. After opto-isolation by U3 this is ANDed with the test signal coming from the switch on the front panel. U4a & U4b acting as the AND gate. Switch de-bounce is provided by U4c & U4d. 


If either the shutter control input or the test switch input goes LOW then U4b pin 6 should go LOW.  





2. 4 Prontor shutter and Kuhnke Solenoid operation


When the board is to be used with either a Prontor shutter or Kuhnke solenoid the link JP1 must be removed. 


When a shutter 'open' is requested U4b pin 6 will go LOW, this is inverted by U6a, this turns on transistor Q1 driving the shutter solenoid via the load resistors. This is held open for the duration of the exposure.





2.5 Compur shutter operation


When the board is to be used with a Compur shutter link JP1 must be shorted, failure to do so will destroy the compur shutter. Link JP2 must be shorted between pins 1 & 2 ie 24V is connected to the output.


When a shutter 'open' is requested  U4b pin 6 will go LOW, this falling edge will trigger the monostable U5a. The xxmS pulse is inverted by U6b which switches on transistor Q2 for the duration of the pulse thus opening the shutter.


When the shutter 'open' request finishes U4b pin 6 will go HIGH, this rising edge will trigger the monostable U5b. The xxmS pulse is inverted by U6c which switches on transistor Q3 for the duration of the pulse thus closing the shutter.





2.6 Power for status switches


Compur shutters have built in status switches that do not require any external power, this is not so with kunhke and prontor shutters.


Should power be required for an open/close status switch such as a hettich this can be provided through connector 10-7S pin C by setting link JP2 to either 24v or 5V as required





2.7 Shutter status


Open and close status comes in on pins E & F on 10-7S respectively. 


If  pin E is pulled low the red front panel LED is illuminated (if the LED enable switch is depressed ) indicating that the shutter is open. The output through 10-6P pin 10 is also pulled low indicating to the SDSU controller that the shutter is open.


If  pin F is pulled low the green front panel LED is illuminated  (if the LED enable switch is depressed ) indicating that the shutter is closed. The output through 10-6P pin E is also pulled low indicating to the SDSU controller that the shutter is closed.








3.	Circuit Diagrams


3.1	 Rack and front panel wiring (sdsurack )


3.2	 Shutter board ( sdsushutter )


3.3	 Shutter board PCB ( sdsupcb )











4.	Test Boxes
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Front view
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Back view
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Appendix A


Parts List





Item�
Description�
Supplier�
Part Number�
Quantity�
�
1�
MC78T05CT 5V Regulator�
Amidata�
641-724�
2�
�
2�
7406 Inverter�
Amidata�
306-320�
1�
�
3�
74HC221 Monostable�
Amidata�
634-675�
1�
�
4�
74HC00 Nand gate�
Amidata�
301-224�
1�
�
5�
6N137 Opto-Isolator�
Amidata�
304-273�
3�
�
6�
1K0 Resistor�
Amidata�
131-255�
5�
�
7�
4K7 Resistor �
Amidata�
131-334�
5�
�
8�
2K2 Resistor�
Amidata�
131-299�
5�
�
9�
1K5 Resistor�
Amidata�
131-277�
5�
�
10�
TIP121 Transistor�
Amidata�
294-817�
3�
�
11�
Plug�
Amidata�
476-003�
1�
�
12�
Crimp Pin�
Amidata�
467-598�
8�
�
13�
Header�
Amidata�
479-204�
1�
�
14�
Socket�
Amidata�
479-147�
1�
�
15�
Jumper�
Amidata�
334-555�
1�
�
16�
IN4007 Diode�
Amidata�
261-980�
2�
�
17�
Heatsink�
Amidata�
263-245�
1�
�
18�
Socket�
Amidata�
467-475�
1�
�
19�
Handle�
Amidata�
224-161�
2�
�
20�
Guides�
Amidata�
500-550�
4�
�
21�
4.7uF Capacitor�
Amidata�
169-1461�
2�
�
22�
2.2uF Capacitor�
Amidata�
104-067�
2�
�
23�
10uF  Capacitor�
Amidata�
103-957�
2�
�
24�
56R 10W Resistor�
Amidata�
252-2495�
3�
�
25�
Switch�
Amidata�
332-830�
2�
�
26�
Red LED�
Amidata�
588-291�
1�
�
27�
Green LED�
Amidata�
588-308�
1�
�
28�
Power Supply�
Amidata�
500-364�
1�
�
29�
Connector�
Amidata�
469-538�
1�
�
30�
Mains socket�
Amidata�
484-149�
1�
�
31�
Rack�
Amidata�
500-392�
1�
�
32�
Connector mounting frame�
Amidata�
500-594�
1�
�
33�
14 HP panel�
Amidata�
500-746�
1�
�
34�
10 HP panel�
Amidata�
500-724�
1�
�
35�
12 HP panel�
Amidata�
500-730�
1�
�
36�
Brackets�
Amidata�
500-847�
2�
�
37�
Rear mounting kit�
Amidata�
500-601�
1�
�
38�
Cable Socket�
DTL�
DT06E-10-6SB�
1�
�
39�
Chassis Plug�
DTL�
DT02-10-6PB�
1�
�
40�
Cable Plug�
�
�
1�
�
41�
Chassis Socket�
�
�
1�
�
�
�
�
�
�
�






Appendix B


Shutter Data Sheets


B.1 Prontor


B.2 Compur


B.3 Kunke
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Appendix C


SDSU Utility board drawing
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